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ControversialControversial ICD ICD indicationsindications

ICD ICD therapy has proved to be very therapy has proved to be very 
effectiveeffective in in prolonging survival prolonging survival in in 
patients either survived to an patients either survived to an 
arrhythmic event arrhythmic event ((secondary secondary 
preventionprevention) or at high) or at high--risk to risk to 
develop it develop it ((primary preventionprimary prevention).).
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Secondary Secondary 
prevention trialsprevention trials::
AVIDAVID
CIDSCIDS
CASHCASH

Primary Primary 
prevention trialsprevention trials::
MADIT IMADIT I
MUSTTMUSTT
MADIT IIMADIT II
CABGCABG--PatchPatch
CATCAT
DINAMITDINAMIT
AmioVIRTAmioVIRT
COMPANIONCOMPANION
DEFINITEDEFINITE
SCDSCD--HeFTHeFT

ControversialControversial ICD ICD indicationsindications



ACC/AHA/NASPE 2002 ACC/AHA/NASPE 2002 
Guidelines for Guidelines for ICDICD

GregoratosGregoratos G, et al. G, et al. J AmJ Am Coll CardiolColl Cardiol. . 2002;40:17032002;40:1703––17191719
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Italian ICD Implant Rate - EURID form 
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ProclemerProclemer A, AIAC ICDA, AIAC ICD RegistryRegistry

EmergingEmerging, , but well establishedbut well established, , 
ICD ICD implant indicationsimplant indications

ControversialControversial ICD ICD indicationsindications



The Dark The Dark 
Side of the Side of the 
MoonMoon



Controversial Controversial ICD ICD indicationsindications::
Conflicting results Conflicting results in in randomized trialsrandomized trials

Lack Lack of of large randomized trials large randomized trials due due to to 
the the low prevalence low prevalence of the of the diseasedisease
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NonNon--ischemic ischemic DCMDCM

CRT CRT patientspatients

Inherited Ion Channelopathies Inherited Ion Channelopathies (i.e. LQT, SQT, (i.e. LQT, SQT, 
and and Brugada syndromesBrugada syndromes))

Arrhythmogenic Cardiomyopathies Arrhythmogenic Cardiomyopathies (HOCM, (HOCM, 
ARVC)ARVC)

Controversial prophylacticControversial prophylactic
ICD ICD indicationsindications
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CATCAT AmioVIRTAmioVIRT
ICDICD

AmioAmio

ICDICD

ConCon

Overall survival Overall survival p: p: nsns Overall survival Overall survival p: p: nsns

104 104 ptspts

RecentRecent onsetonset (<9 (<9 mosmos) NI) NI--DCMDCM

EF: EF: ≤≤30%30%

Trial Trial stopped because stopped because the the mortality mortality rate rate 
(1 (1 yryr) ) did not reach did not reach the the expected expected 30%30%

Study drawbacksStudy drawbacks::
limitedlimited # of # of ptspts and FU and FU durationduration
lowlow NYHA ClassNYHA Class
underusageunderusage of of ββ--blockersblockers

103 103 ptspts

NINI--DCMDCM

EF: EF: ≤≤35%35%

Asymptomatic nSVTAsymptomatic nSVT

Study drawbacksStudy drawbacks::
limitedlimited # of # of ptspts
lowlow NYHA ClassNYHA Class
underusageunderusage of of ββ--blockersblockers

StrickbergerStrickberger SA, SA, etet al. al. 
JACC 2003.43;10:1707JACC 2003.43;10:1707--1212

Bansch Bansch D, D, et et al. al. 
CirculationCirculation 2002;105:14532002;105:1453--5858



BardyBardy et al, Net al, N EnglEngl JJ MedMed 2005; 352: 225 2005; 352: 225 

2521 2521 ptspts

LV EF: <35%LV EF: <35%

NYHA Class: II (70%)NYHA Class: II (70%)-- III (30%) III (30%) despitedespite
optimized medical Rxoptimized medical Rx

RandomizationRandomization (1:1:1): (1:1:1): Med RxMed Rx, , AmioAmio, ICD, ICD

PrimaryPrimary endend--pointpoint: total : total mortalitymortality

SecondarySecondary endend--pointspoints: : 
etiologyetiology--relatedrelated mortalitymortality (I(I--DCM DCM vsvs NINI--DCM)DCM)
NYHA ClassNYHA Class--related mortalityrelated mortality

FollowFollow--up: 45.5 up: 45.5 monthsmonths ((medianmedian))

23% relative 23% relative reductionreduction
of of mortalitymortality at 5 at 5 yrsyrs..

0
5

10
15
20
25
30
35
40
45
50

II NINI II NINI II NINI

AmiodaroneAmiodarone PlaceboPlacebo ICDICD

41.7%41.7% 43.2%43.2%

21.4%21.4%
25.8%25.8% 27.9%27.9%

35.9%35.9%

EtiologyEtiology--related mortalityrelated mortality

SCDSCD--HeFTHeFT
Sudden Cardiac Death in Sudden Cardiac Death in 
Heart Failure TrialHeart Failure Trial



80%80%0.0060.0060.20 (0.06 0.20 (0.06 --
0.71)0.71)

Sudden Death Sudden Death 
from Arrhythmiafrom Arrhythmia

63%63%0.020.020.37 (0.15 0.37 (0.15 --
0.90)0.90)

Death from Any Death from Any 
Cause                   Cause                   
(NYHA Class III)(NYHA Class III)

35%35%0.080.080.65 (0.40 0.65 (0.40 --
1.06)1.06)

Death from Any Death from Any 
Cause (All Pts)Cause (All Pts)

Reduction in Reduction in 
Death w/ICDDeath w/ICD

PP--
ValueValue

Hazard Ratio Hazard Ratio 
(95% CI)         (95% CI)         

ICD vs. OMTICD vs. OMT

KadishKadish A. NA. N EnglEngl J Med. 2004;350:2151J Med. 2004;350:2151--2158.2158.

DEFINITEDEFINITE (458 (458 ptspts, NI, NI--DCM, EF DCM, EF ≤≤35%, 35%, nSVTnSVT))
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ControversialControversial ICD ICD indicationsindications: NI: NI--DCMDCM
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BardyBardy et al, Net al, N EnglEngl JJ MedMed 2005; 352: 225 2005; 352: 225 

SCDSCD--HeFTHeFT:: NYHA ClassNYHA Class--related mortalityrelated mortality

NYHA Class IINYHA Class II NYHA Class IIINYHA Class III

ControversialControversial ICD ICD indicationsindications: NI: NI--DCMDCM



Some Some conflicting evidences conflicting evidences of of 
ICD benefit in NIICD benefit in NI--DCMDCM

Implant indication Implant indication in in pts withpts with::

LV EF <30%LV EF <30%

other risk markers other risk markers (NYHA class, (NYHA class, 
syncopesyncope, TWA, , TWA, etcetc))

UniversitUniversitàà
delldell’’InsubriaInsubria

Istituto Clinico Istituto Clinico 
Mater Mater DominiDomini

ControversialControversial ICD ICD indicationsindications: NI: NI--DCMDCM



NonNon--ischemic ischemic DCMDCM

CRT CRT patientspatients

Inherited Ion Channelopathies Inherited Ion Channelopathies (i.e. LQT, SQT, (i.e. LQT, SQT, 
and and Brugada syndromesBrugada syndromes))

Arrhythmogenic Cardiomyopathies Arrhythmogenic Cardiomyopathies (HOCM, (HOCM, 
ARVC)ARVC)

Controversial prophylacticControversial prophylactic
ICD ICD indications indications (Class II B)(Class II B)
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COMPANIONCOMPANION
Secondary EndpointSecondary Endpoint ofof AllAll--CauseCause MortalityMortality

•• EventEvent rate rate 
reductionsreductions::
–– CRTCRT by by 24%24%

(trend, p(trend, p= = .12 .12 vsvs OPT)OPT)

–– CRTCRT--DD by by 36%36%
(p= .002 (p= .002 vsvs OPT)OPT)
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SCDSCD--HeFTHeFT MADIT IIMADIT II DEFINITEDEFINITE COMPANIONCOMPANION CARECARE--HFHF

23% 23% ↓↓ 31% 31% ↓↓ 35%35%** ↓↓ 36% 36% ↓↓ 36%36%†† ↓↓
* p=0.08* p=0.08 †† 40% 40% ↓↓ in the extension phase in the extension phase 

UniversitUniversitàà
delldell’’InsubriaInsubria

Istituto Clinico Istituto Clinico 
Mater Mater DominiDomini

Survival improvementSurvival improvement

ControversialControversial ICD ICD indicationsindications: CRT: CRT--P P vs vs CRTCRT--DD



CRTCRT

MedicalMedical
TherapyTherapy

00 16001600
0.000.00

0.250.25

0.500.50

0.750.75

1.001.00

Su
rv

iv
al

Su
rv

iv
al

Time (days)Time (days)
400400 800800 12001200

CRT = 32 sudden deaths (7.8%)CRT = 32 sudden deaths (7.8%)
Medical Therapy = 54 sudden deaths (13.4%)Medical Therapy = 54 sudden deaths (13.4%)

Hazard Ratio 0.54 Hazard Ratio 0.54 
(95% CI 0.35 to 0.84; P=0.006)(95% CI 0.35 to 0.84; P=0.006)
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CARECARE--HF HF Extension PhaseExtension Phase

Cleland Cleland J, ESC 2005J, ESC 2005

ControversialControversial ICD ICD indicationsindications: CRT: CRT--P P vs vs CRTCRT--DD
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To prove that CRTTo prove that CRT--D is superior to CRTD is superior to CRT--P, a P, a 
new study should be plannednew study should be planned

To have a statistical power of 90% to detect a To have a statistical power of 90% to detect a 
5% absolute relative risk reduction of death 5% absolute relative risk reduction of death 
from any cause it should enroll:from any cause it should enroll:

1.300 patients per group1.300 patients per group
followfollow--up period equivalent to that of CAREup period equivalent to that of CARE--HFHF

Daubert, JACC 2005;46:2204 Daubert, JACC 2005;46:2204 ––77
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CRTCRT--P P might be bettermight be better::
Older ptsOlder pts
Presence Presence of severeof severe coco--morbiditiesmorbidities
Patient choicePatient choice
Economical restrictionsEconomical restrictions
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Quality Quality of of deathdeath!!

ControversialControversial ICD ICD indicationsindications: CRT: CRT--P P vs vs CRTCRT--DD



NonNon--ischemic ischemic DCMDCM

CRT CRT patientspatients

Inherited Ion Channelopathies Inherited Ion Channelopathies (i.e. LQT, SQT, (i.e. LQT, SQT, 
and and Brugada syndromesBrugada syndromes))

Arrhythmogenic Cardiomyopathies Arrhythmogenic Cardiomyopathies (HOCM, (HOCM, 
ARVC)ARVC)

Controversial prophylacticControversial prophylactic
ICD ICD indications indications (Class II B)(Class II B)
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ββ--blocker therapy may significantly improve blocker therapy may significantly improve 
symptoms occurrence symptoms occurrence in LQTS in LQTS ptspts, , but but 
previously symptomatic pts remain previously symptomatic pts remain at high at high risk risk 
of of sudden cardiac death sudden cardiac death (1)(1)

The LQTS The LQTS genotype influences genotype influences the the clinical clinical 
outcomeoutcome (2)(2)::

more more frequent cardiovascular events frequent cardiovascular events in LQT1 and LQT2 in LQT1 and LQT2 ptspts

higher risk higher risk of of sudden cardiac death sudden cardiac death in LQT3 in LQT3 pts pts (SCN5A (SCN5A 
mutationmutation))
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1.1. MossMoss AJ, AJ, et et al. al. Circulation Circulation 2000;101:6162000;101:616--2323
2.2. ZarebaZareba W, W, et et al. N al. N Engl Engl J J Med Med 1998;339:9601998;339:960--55

ControversialControversial ICD ICD indicationsindications: LQTS: LQTS
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ICD ICD implant might be implant might be 
indicatedindicated in:in:

Symptomatic pts Symptomatic pts ((syncopesyncope, , aborted aborted SCD)SCD)

Pts intolerant Pts intolerant of of ββ--blockersblockers

SCN5A SCN5A mutation mutation (LQT3)(LQT3)

Family Family history history of SCDof SCD
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Risk factors Risk factors in in Brugada syndromeBrugada syndrome
Symptoms Symptoms ((syncopesyncope, , aborted aborted SCD)SCD)

TypicalTypical ECG pattern (ECG pattern (coved typecoved type))

Ventricular vulnerabilityVentricular vulnerability??
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No data No data available to support available to support ICD ICD 
indication except for symptomatic ptsindication except for symptomatic pts

ControversialControversial ICD ICD indicationsindications: : Brugada syndromeBrugada syndrome



NonNon--ischemic ischemic DCMDCM

CRT CRT patientspatients

Inherited Ion Channelopathies Inherited Ion Channelopathies (i.e. LQT, SQT, (i.e. LQT, SQT, 
and and Brugada syndromesBrugada syndromes))

Arrhythmogenic Cardiomyopathies Arrhythmogenic Cardiomyopathies (HOCM, (HOCM, 
ARVC)ARVC)

Controversial prophylacticControversial prophylactic
ICD ICD indications indications (Class II B)(Class II B)
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About About 50% of SCD 50% of SCD pts have pts have no no risk factorsrisk factors
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Elliot Elliot PM, PM, et et al. JACC 2000;36:2212al. JACC 2000;36:2212--88

ControversialControversial ICD ICD indicationsindications: HOCM: HOCM
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11% / 11% / yearyear

5% / 5% / yearyear

N N Engl Engl J J Med Med 2000; 342:3652000; 342:365--7373

ControversialControversial ICD ICD indicationsindications: HOCM: HOCM



Risk factors Risk factors in ARVCin ARVC
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ICD ICD effective effective in in 
symptomatic ptssymptomatic pts

No data No data available available in in 
asymptomatic ptsasymptomatic pts
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Circulation Circulation 2003;108:30842003;108:3084--9191

ControversialControversial ICD ICD indicationsindications: ARVC: ARVC
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ConclusionsConclusions
Data Data gathered from largegathered from large, , randomizedrandomized, , multicenter studies multicenter studies 
has resulted has resulted in in an exponential an exponential rise of the ICD rise of the ICD implant implant rate.rate.

NonethelessNonetheless, some , some debates debates or or controversies still exist controversies still exist 
regardingregarding the the role role ofof prophylactic prophylactic ICD ICD implantimplant in in selected selected 
patient subsetspatient subsets..

Some of Some of these issues might be addressed by these issues might be addressed by future future 
studiesstudies..

A A decisiondecision--making based making based on the on the clinical goodclinical good--sense sense and and 
patient choice should be adopted patient choice should be adopted in in controversial controversial 
situationssituations..

ControversialControversial ICD ICD indicationsindications


